Engaging general practitioners in public–private mix tuberculosis DOTS program in an urban area in Pakistan need for context-specific approach by Pethani, Amin et al.
Asia-Pacific Journal of Public Health
2015, Vol. 27(2) NP984 –NP992
© 2013 APJPH
Reprints and permissions:
sagepub.com/journalsPermissions.nav 
DOI: 10.1177/1010539513483828
aph.sagepub.com
Article
Engaging General Practitioners in 
Public–Private Mix Tuberculosis 
DOTS Program in an Urban Area 
in Pakistan: Need for Context-
Specific Approach
Amin Pethani, MBBS1, Mubashir Zafar, MBBS1,  
Adeel Ahmed Khan, MBBS1, Unaib Rabbani Sana, MBBS1,  
Sana Ahmed, MBBS1, and Zafar Fatmi, MBBS, FCPS1
Abstract
A public–private mix tuberculosis (TB) DOTS project was implemented to enhance coverage 
and collaboration between the public and private sectors, with an objective to increase case 
detection and to improve TB case management in a large urban area. General practitioners 
(GPs) were trained to provide DOTS services. Patients were diagnosed and treated as per 
national guidelines and outcomes were reported to national TB control program. Treatment 
and sputum microscopy were provided free of cost. A total of 94 GPs were trained. In all, 57.4% 
of trained GPs remained actively involved in the project. Overall treatment success rate of the 
patients enrolled with the project was 86.3% with 8.7% default patients. Experience suggests 
that a more stringent selection criteria need to be followed for inclusion of GPs in the program 
to improve the success of the program. A multifaceted context specific approach is needed 
while working with private health care providers.
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Background
One of the key strategies of STOP TB (tuberculosis) is to involve all health care providers via 
public–private mix (PPM) Directly Observed Treatment–Short Course (DOTS), context-specific 
approach.1 Several PPM projects are running worldwide in high-burden countries.2,3
In many of these PPM projects, private health care providers are often the first level of con-
tact.3 In South Asia, private health care sector comprises a major proportion in health care.4 
Private sector is unregulated and often neglected for the low-quality services they offer. The costs 
vary, low at the clinics associated with nongovernmental organizations (NGOs) or welfare orga-
nizations to higher costs with private doctors. Private health care providers do not follow 
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standard guidelines for treatment.5-7 PPM initiatives made effort to align practices of private 
health care providers to standard guidelines through training. Evidence suggests that PPM is able 
to achieve increased case detection, improved treatment outcome, and improved patient satisfac-
tion.4,8 The PPM approach deemed feasible, effective, and cost-effective.9-11 It is realized that 
“one size does not fit all.” There is variability in effectiveness of PPM strategy; therefore, imple-
mentation of context-specific approaches to tailor PPM program according to the needs is sug-
gested. Studies from the Philippines, India, Nepal, Bangladesh, and Pakistan show the diversity 
with which DOTS have been implemented internationally and designed specifically to work in 
the current scenario prevailing in the region.9-11
Almost 80% of TB patients in Pakistan consult private health care providers for initial diag-
nosis and management.12 Pakistan is one of the 22 high-burden countries with prevalence of 364 
cases per 100 000 and estimated incidence of 0.33 to 0.48 million per year. Pakistan has advo-
cated the implementation of PPM.13 Pakistan achieved 100% coverage for TB DOTS in public 
health sector by 2005. It was reported that PPM initiatives in Pakistan led to 20% increase in total 
new case notifications.14 Overall, case detection rate have increased from 4.5% in 1995 to 79% 
in 2010.14 The National Tuberculosis Programme (NTP) has used different models. NGO clinics, 
general practitioners’ (GPs) clinics either working alone or providing services in liaison with a 
social franchise NGO, private clinics/hospitals, and informal providers with or without biomedi-
cal beliefs were taken on board.15 Although limited, data from NTP show that treatment outcome 
has improved for the province of Sindh, Pakistan.16 Considering the PPM literature scarcity, the 
present study aims to report treatment outcome of patients who were enrolled in a PPM project 
between July 2009 and June 2011, enhancing the capacity of GPs working within 6 towns of 
Karachi, Pakistan.
Materials and Methods
A PPM DOTS project for TB control is being conducted in squatter settlements of 6 of the total 
18 towns of metropolis of Karachi, Pakistan from July 2009 till date. NTP Pakistan and the 
Department of Community Health Sciences of Aga Khan University collaborated for the project. 
The project was conducted with the approval of ethical review committee of Aga Khan University. 
Detailed account of project implementation phase has been published previously.17
Karachi is the financial hub and home to 18 million multiethnic populations.18 Approximately 
half of this population lives in clustered squatter settlements. TB is the second leading cause of 
death among adults aged 15 to 59 years in indigent communities of Karachi.19,20 It is reported that 
working alongside public health sector DOTS services, in 2007 PPM initiatives contributed 
52.8% of new sputum positive cases in Karachi.16 We selected squatter settlement of 6 towns: 
Jamshed, Gulberg, Korangi, Gulshan, Baldia, and Kemari. The populations of Baldia, Kemari, 
and Korangi are widespread with sparse health care facilities. Jamshed town is thickly populated 
with availability of health care facilities in close distance. Gulshan and Gulberg towns are better 
developed compared with other towns. Baldia, Korangi, and Kemari towns mainly belong to 
lower socioeconomic status, whereas the Jamshed, Gulshan, and Gulberg towns belong to mid-
dle-level socioeconomic population (Table 1).
Initially mapping exercise for GPs’ clinic location was done in selected areas. Union councils 
with low/poor/no coverage for public health sector facilities for TB DOTS were selected. GPs 
and dispensers of the clinics were given formal 3-day training for TB DOTS and paramedic mod-
ule, respectively. All training sessions were conducted by master trainers from Provincial 
Tuberculosis Programme (PTP). Staff from the laboratory network were trained at the Provincial 
Reference Lab for acid fast bacilli microscopy. GPs were followed initially on a weekly basis and 
later fortnightly to keep track of enrolled patients. Patients were followed for sputum microscopy 
on completion of second, fifth, and seventh month of treatment and all records were maintained 
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on the prescribed format of NTP. Services were provided free of cost. GPs were allowed to 
charge their routine visit fees from patients.
This article shares the service provision and treatment outcome of the patients registered for 
TB treatment through DOTS from July 2009 to June 2011. Patients were followed till reaching 
treatment completion status, which is reported after 1 year of enrollment. Using NTP screening 
criteria, GPs screened TB suspect as a patient with persistent cough for 3 weeks or more or a 
patient with uncertain duration of cough or cough less than 2 weeks along with blood-stained 
sputum, nocturnal fever, weight loss, history of previous TB, or history of close contact with a 
TB patient. TB suspects were referred to the designated laboratory outlet for sputum acid fast 
bacilli microscopy. Labs also reported positive grading along with result of sputum microscopy. 
GPs followed the NTP guidelines for diagnosing and managing patients.21
Treatment Outcome Definitions
Patient was registered with the GPs for treatment if diagnosed as a case of TB. Information 
regarding socio demographic variables, sputum microscopy results, site, and type of patient (new 
or previously treated), details regarding treatment regimen and follow-up plan were recorded. 
Treatment supporters were selected from the family members who were accountable for ensuring 
daily intake of medicines. Patients were provided with TB identity card for their record keeping. 
Extrapulmonary tuberculosis cases were also registered for the treatment under DOTS. Once 
registered either on category 1 (new patient) or category 2 (retreatment cases) treatment regi-
mens, patient were followed every 15 days during the initial treatment phase. Patients were then 
followed on monthly basis till treatment completion with fifth month and seventh month sputum 
microscopy. Patients with positive sputum microscopy at follow-up were followed as per case 
guidelines.21 At the end of the therapy, that is, 8 months, treatment outcome for each patient was 
declared. Sputum smear positive patient completing treatment with sputum smear negative in the 
last month of treatment and on at least one previous occasion were declared as “cured.” Sputum 
Table 1. Description of the Catchment Area, Enrollment of General Practitioners and TB Patients and 
Laboratory Outlets, in Public–Private Mix TB DOTS in Karachi, Pakistan.
Towns
All Baldia Kemari Jamshed Korangi Gulshan Gulberg
Town population 406 165 383 378 733 821 546 504 625 230 453 490 3 148 588
Total UC 8 8 13 9 13 8 59
UC involved in program 4 3 7 3 3 3 23
UC population 221 617 160 218 399 913 177 135 186 552 160 273 1 305 708
GPs trained 25 22 23 9 10 5 94
GPs actively involved in 
program
11 11 17 5 7 3 54
GPs with unsuccessful 
outcome
4 5 10 2 2 2 25
Patients registered (July 
2009 to June 2011)
81 73 118 35 52 30 389
Patient enrollment ratio 
(July 2009 to June 
2011)
7.4 6.6 6.94 7.0 7.4 10.0 7.2
Lab outlets 1 2 4 2 2 4 15
Abbreviations: TB, tuberculosis; UC, Union Council; GP, general practitioner.
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positive patients having negative smear at the end of initial phase without any follow-up micros-
copy or patient receiving full course of treatment were declared as “treatment completed.” 
Sputum smear positive patients who remained or became smear positive at the end of 5 months 
of treatment or later and sputum smear negative patient found sputum smear positive at the end 
of initial treatment phase were declared as “treatment failure.” A patient not collecting drugs for 
2 consecutive months or more were declared as “defaulted” and patients who died of any reason 
during the course of treatment were declared “died” at the treatment completion. Data were 
reported to PTP on quarterly basis regarding number of patient registered, result of first follow-
up microscopy, and treatment completion status.
Results
A total of 94 GPs were trained in selected areas. The program covered 23 Union Councils of the 
total of 59 in the 6 towns. From July 2009 to June 2011, a total of 389 patients were registered 
for anti-TB treatment regimen. In all, 57.4% of 94 trained GPs remained actively involved and 
contributed at least 1 patient registration during the project duration. Seventy percent of patient 
enrollments were from Jamshed, Baldia, and Kemari towns. The active involvement of GPs was 
significantly different across towns (P = .03). On average, 7.2 patients were registered with each 
GP during the 2-year period. Forty-six percent of active GPs had at least 1 unsuccessful outcome 
for the treatment of the patients registered with them.
Fifteen outlets of 4 lab networks were working in selected towns for the provision of free 
sputum microscopy. Six microbiologists and technicians were trained at Provincial Reference 
Lab (OJHA Institute of Chest Disease) for sputum microscopy. The training was endorsed by 
NTP and PTP who observed the training proceedings for quality check. Slides were randomly 
selected and submitted at the end of each reporting quarter for external quality assurance by the 
Provincial Reference Lab (Table 1).
There were significant differences across towns regarding GPs’ age, daily outpatient depart-
ment (OPD) visits of patients, OPD charges, working hours, and employment status (Table 2). 
GPs involved in Baldia, Kemari, and Korangi towns were older than the rest. Mean age of GPs 
involved in the project is 48.3 years, which suggests that most of the general practitioners are 
experienced and working for quite a long time (17.15 years on average). Mean OPD turnover was 
found to be 74.5 patients per day with the busiest OPDs in Baldia and Korangi towns with 
approximately 100 patients visiting per day. GPs in Gulshan and Jamshed towns were working 
for more hours whereas GPs in Baldia were the most expensive. Twenty percent of the GPs were 
working in public sector in addition to running private practices. Years of practice, gender, and 
qualification of GPs were similar across towns. Most of the GPs were males (93.6%) and only 
few had postgraduation training (4.3%).
Our study suggests that most of the patients who get registered for treatment at GP clinics are 
new cases with category 1 treatment regimen. Jamshed, Baldia, and Kemari had more patient 
enrollment than the other 3 towns. Mean age of patients enrolled was found to be 32.5 years with 
younger patients enrolled in Jamshed town (29.53 years). Male to female patient ratio was found 
to be 1:1.2. Almost 50% of the patients were diagnosed as pulmonary sputum negative, whereas 
12.1% patients had extra pulmonary involvement, majority of which were lymphadenopathy.
Unsuccessful outcome was highest in Jamshed town, where 26 patients out of 118 registered 
faltered the treatment (Table 3). Overall, treatment success rate of the project for the 2-year time 
period was found to be 86.3% (Figure 1) with 8.7% patients having defaulted the treatment.
Discussion
Involvement of private health care services provider via PPM approach had been adopted to 
expand TB DOTS services and coverage in high-burden countries. Public–private partnerships 
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have contributed to overall case detection in developing countries; however, it is facing several 
challenges. Pakistan is also experiencing programmatic challenges in recruiting and training pri-
vate practitioners, case holding, and carrying forward sustained commitment from health care 
providers at first-level care—GPs. Approximately 50% of GPs actively participated in the proj-
ect. Private health sector in Pakistan is unregulated. Private health care providers are required to 
report notifiable diseases only. Most private health sector have their own working bylaws and 
treatment options vary according to the experience of the provider and consumer needs.
The proportion of pulmonary sputum positive, pulmonary sputum negative, and extrapulmo-
nary cases are similar in our study to the national average. Treatment success in the project also 
corresponds with the national figure and the Eastern Mediterranean Region.22,23 The default rate 
was slightly higher for the project compared with the national average of 6%.We noted that few 
GPs had very high default rate and were contributing to most of the patients defaulted in the 
program. The default rate drops down to 6.5% (equivalent to the national average), if we exclude 
4 of the 54 active GPs contributing unsuccessful outcome from our analysis. This information is 
important for programmatic view. Selection process of GPs needs careful review as few GPs 
remain nonadherent to the program despite training and regular contact and visits. They may lead 
to higher level of unsuccessful outcome of the program and could be a major threat for TB con-
trol in such situations. Therefore, close program monitoring and alternative strategies need to be 
adopted to address this problem. A more stringent policy in selection of GPs for the program is 
warranted.
There was relative higher unsuccessful outcome in one of the towns (Jamshed town) in our 
study area. Patients in this town were of younger age. It has been noted earlier that younger age 
patients may have different treatment adherence behavior.24 Second, we observed that the 
working hours of GPs in the same project site (Jamshed town) were more compared with other 
Table 2. Sociodemographic and Clinical Practice Characteristics of GPs Who Participated in Public–
Private Mix TB DOTS Project in Karachi (n = 94).
Characteristics
Town (n = 94)
Aggregated 
Mean (SD)
Baldia  
(n = 25)
Kemari  
(n = 23)
Jamshed  
(n = 23)
Korangi  
(n = 9)
Gulshan 
(n = 10)
Gulberg  
(n = 4)
Age of GPs (years) 49.7 50.4 46.0 49.0 45.5 47.3 48.4 (5.3)
Years of practice 17.2 15.5 18.5 18.8 16.2 17.3 17.2 (5.8)
Daily OPD (patients/day) 98.2 64.4 66.7 100.0 46.0 42.5 74.5 (39.8)
OPD charges (Pak Rs) 88.4 52.6 68.7 43.3 60.0 70.0 66.7 (23.7)
Working hours 7.7 6.7 8.1 7.6 8.3 5.8 7.5 (2.0)
 Total, n (%)
Gender
 Male 23 23 22 7 9 4 88 (93.6)
 Female 2 0 1 2 1 0 6 (6.4)
Qualification
 MBBS 24 23 22 9 9 3 90 (95.7)
 Fellowship 1 0 1 0 1 1 4 (4.3)
Employment
 Private only 24 20 16 7 5 3 75 (79.8)
 Public and private 
both
1 3 7 2 5 1 19 (20.2)
Involvement in project
 Active 11 11 17 5 7 3 54 (57.4)
 Inactive 14 12 6 4 3 1 40 (42.6)
Abbreviations: TB, tuberculosis; GP, general practitioner; OPD, outpatient department.
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towns, which may be a reason contributing to the quality of care provided by the GPs to these 
patients. Recent nationwide survey in Pakistan suggested low knowledge and misconceptions 
regarding TB etiology, transmission, diagnosis, and treatment,25 which is responsible for less 
Table 3. Demographic and Clinical Characteristics and Treatment Outcomes of Enrolled Patients in 
Public–Private Mix TB DOTS Program in 6 Towns of Karachi.
Characteristics
Town-Wise Enrollment (n = 380)
Aggregated 
Mean (SD)
Baldia  
(n = 81)
Kemari  
(n = 64)
Jamshed  
(n = 118)
Korangi  
(n = 35)
Gulshan 
(n = 52)
Gulberg  
(n = 30)
Mean age (years) 32.6 34.8 29.5 38.4 30.6 35.5 32.5 (15.8)
 Total n (%)
Gender
 Male 33 26 52 21 23 18 173 (45.5)
 Female 48 38 66 14 29 12 207 (54.5)
Treatment category
 CAT 1 79 62 114 29 42 27 353 (92.9)
 CAT 2 2 2 4 6 10 3 27 (7.1)
Disease classification
 Pulmonary (sputum smear 
+ve cases)
27 29 46 16 16 13 147 (38.7)
 Pulmonary (sputum smear 
−ve cases)
47 28 57 15 28 12 187 (49.2)
 Extrapulmonary cases 7 7 15 4 8 5 46 (12.1)
Type of patients
 New cases 74 63 113 30 41 27 384 (91.6)
 Others 7 1 5 5 11 3 32 (8.4)
Treatment outcome
 Successful treatment 
outcome
76 57 92 29 48 26 328 (86.3)
 Unsuccessful treatment 
outcome
5 7 26 6 4 4 52 (13.7)
12.6
73.5
8.7
3.1 1.5 .5
Cured Treatment
Completed
Defaulted Died Transferred
Out
Treatement
Failure
Treatment Outcome (%)
Figure 1. Treatment outcome of patients enrolled in the project.
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adherence to the treatment. A study from India suggests that dissatisfaction with the treatment 
provided and poor patient provider interaction results in default.26 Another study from Thailand 
comparing treatment outcomes between public and private facilities found 7% higher unsuc-
cessful outcome in private facilities.27 These studies corroborate that treatment adherence is 
related to the quality of interaction with health care providers. Higher burden of patient affect 
the quality of care provided by the GPs. However, these GPs are more likely to have large 
burden of TB cases. Therefore, involvement of GPs with high patient load needed to be 
involved in the PPM program; however, they would require more help to keep track of the 
enrolled patients.
Public–private mix initiatives are proven to be cost-effective, affordable, and helpful in 
decreasing the economic burden of the disease.4,11 However, implementing such a project is cum-
bersome and involves rigorous and tedious effort from the program personnel. The current proj-
ect also required rigorous efforts to convince GPs and follow them on a regular basis. This also 
involved resources beyond the project budget, including voluntary workers and professionals. 
Involved GPs in the program showed inconsistent performance over the project time line. Few 
GPs were active throughout and few made enrollments and were actively engaged for certain 
time period only. Approximately, 43% of GPs who were properly trained and then involved in the 
project remained inactive. These figures point to potential loss of resources and less involvement 
of GPs in PPM initiatives. Legislative approach to bind GPs to work for such programs may be 
required. The initial cost for establishment of program is much higher than what was expected in 
financial plan of the program. However, the initial investment pays off if program is properly 
managed and followed. The main reason for nonenrollment was lack of incentive given to GPs. 
Within the same vicinity, other programs were operating and duplicating the services. Some of 
the programs were also providing incentives, which were a major barrier for the success of this 
program.25
Context-specific approach in tailoring TB control program is the need of time. In Malawi, 
limited geographic and economic accessibility to health centers were dealt with by strengthening 
health system and decentralization of treatment center as near as possible to patient’s home. 
However, in South Africa, patients were allowed to select distant treatment centers to counter 
social stigma, which may affect their lives when they take treatment from centers closer to their 
homes. In the United States and the United Kingdom, DOTS were offered in accordance with 
patient’s lifestyle, which enhanced acceptability and adherence. In Bangladesh, family, village 
doctor, and shopkeepers were identified as DOTS providers for service provision even after 
working hours.28
Conclusion
This study has demonstrated that GPs can be successfully involved in PPM DOTS program in 
urban squatter settlements. However, the experience suggests that despite training and frequent 
interaction, there is low rate of involvement of GPs in the program. The treatment success rate is 
similar in PPM DOTS as the national programs suggests. Nonetheless, a more stringent selection 
criteria need to be followed for inclusion of GPs in the program to avoid failure. The cost of 
program can be decreased and a comprehensive approach, including legislation, should be used 
while working with private health care providers. Contact screening can be used as one of the 
important tools to increase further case detection, which was not being done by GPs in this proj-
ect.29 This partnership has provided a platform where GPs can be properly trained for diagnosing 
and treating important public health diseases. This strategy will also help aligning their practices 
as per set guidelines and appropriate treatment shall be made available to the population via 
widely used health sector in the country. PPM should be studied more deeply and tailored accord-
ing to the need and context. It is the source for strengthening the health sector especially for 
control of important public health diseases mainly in low- and middle-income countries.
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